Few questionnaires have been developed to screen for potentially poor implementers of school-based interventions. This study combines teacher characteristics, perceptions, and teaching/training experiences to develop a short screening tool that can identify potential "low-performing" or "high-performing" teachers pre-implementation. Data were gathered from 208 teachers and 4,411 students who participated in the national implementation of an evidence-based HIV intervention in The Bahamas. Sensitivity and specificity were evaluated for the detection of "low-performing" and "high-performing" teachers. The validity of the screening tool was assessed using receiver operating characteristics analysis. The School Preimplementation Screening Tool consists of seven predictive factors: duration as teacher, working site, attendance at training workshops, training in interactive teaching, perceived importance of the intervention, comfort in teaching the curriculum, and program priority. The sensitivity and specificity were 74% and 57% in identifying "low-performing" teachers and 81% and 65% with "high-performing" teachers. The screening tool demonstrated an acceptable/good validity (area under the receiver operating characteristics curve was 0.68 for "low-performing teachers" and 0.78 for "high-performing" teachers). Our brief screening tool can facilitate teacher training and recruitment of engaged teachers in implementation of schoolbased interventions.
Over the past decade, the research field of implementation science has been transformed from one with minimal guidance through explanatory structures (Eccles, Grimshaw, Walker, Johnston, & Pitts, 2005) to one with an abundance of theories, models, and frameworks (Tabak, Khoong, Chambers, & Brownson, 2012) . Despite this increase in the number of theories relevant to implementation science, many implementation science studies are still being conducted without a guiding theoretic model (Davies, Walker, & Grimshaw, 2010) . To allow the field to benefit from the explanatory/guiding models, investigators have identified clusters of theories from which researchers can make selections based on research intention (Nilsen, 2015) .
A related issue has been the variability in identification of underlying theoretic constructs on which research data collection tools and measures used in implementation research have been based. Constructs purported to influence the implementation process and/or outcomes are frequently only loosely identified or defined. Moreover, the psychometric properties of such instruments frequently have not been assessed and/or are weak (Chaudoir, Dugan, & Barr, 2013; Squires et al., 2011) . A review of 62 measures used in implementation research reported in the literature revealed that 30 (48%) of the measures did not report criterion validity,
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1 Wayne State University School of Medicine, Detroit, MI, USA 2 Office of HIV/AIDS, Ministry of Health, Nassau, The Bahamas defined by the authors as one or more of five of implementation outcomes (adoption, fidelity, cost, penetration, or sustainability). Among the 32 reporting criterion validity, "adoption" was the most commonly assessed (90%) while only 5 (16%) reported fidelity. None of the other remaining outcomes were reported as having been assessed (Chaudoir et al., 2013) .
Implementation science offers the opportunity for enormous health gains including those to be derived from the prevention and treatment of HIV/AIDS (Chang et al., 2013) . School systems across the globe have the potential for enormous reach to generations of children and youth with strong, evidence-based prevention programs (Forman et al., 2013) . Recently, we have described characteristics of teachers that are associated with subsequent variation in implementation of an evidence-based HIV prevention intervention among Grade 6 youth and the association of these differences in implementation with student outcomes . The preimplementation questionnaire contains 21 questions assessing teacher's individual characteristics, training and teaching experiences, and perceptions of the importance of prevention program. The internal consistency of pre-implementation perceptions was 0.75. While useful as a research tool, the questionnaire assessing teacher characteristics was lengthy. We speculated that a shorter instrument with good predictive properties would be more useful to school systems seeking to identify beforehand low-performing teachers (who might require more training and support) and high-performing teachers (who might be involved in efforts to increase teacher performance). Accordingly, in this brief report, we describe the development and evaluation of such a teacher-risk performance "screening tool" with strong psychometric properties.
Method

Background
Focus on Youth in the Caribbean (FOYC) is an evidencebased HIV-prevention intervention that was shown through a randomized, controlled trial conducted among 1,360 Grade 6 Bahamian youth followed over 36 months to reduce HIV risk factors and behavior and increase protective factors (Chen et al., 2010) . In response, the Bahamian Ministry of Education implemented FOYC among all Grade 6 students attending government schools throughout The Bahamas, offering the opportunity to examine patterns of implementation and relate them to student outcomes.
The implementation evaluation is organized around three frameworks including a combined version of Chaudoir's "Multi-level teamwork predicting implementation outcomes" (Chaudoir et al., 2013 ) and Proctor's "Types of outcomes in implementation research" (Proctor et al., 2011 ) models as illustrated in Supplemental Figure A (available online at heb. sagepub.com/supplemental). Finally, based on Durlak's "Ecological framework for understanding effective implementation," we identified a series of community factors, provider characteristics, and innovation characteristics as well as organizational capacity within the school system and training support that had been shown in a range of studies to influence implementation fidelity and effectiveness (Durlak & DuPre, 2008) . (See Table 1 for a listing of those factors and characteristics that were included in the screening measure.)
In order to develop a tool that would be useful to school systems (e.g., pose a minimal response burden), we sought to build on our prior analyses to determine if we could develop a screening tool requiring fewer questions that prior to teaching the curriculum could reasonably identify teachers at high risk for poor implementation and teachers likely to be high implementers.
Measures
Factors Associated With Implementation. The pre-implementation questionnaire used in the prior analyses Wang et al., 2015) contains 21 questions assessing teachers' level of formal education, years as a teacher/guidance counselor, islands where the teachers worked, attendance at FOYC training workshop, training in interactive teaching, prior experience of teaching FOYC or other HIV prevention programs, perceptions of the importance of prevention programs, HIV prevention and FOYC intervention, comfort level in teaching the FOYC intervention, sense of "ownership" of the curriculum (e.g., a belief that the intervention addresses a local issue and reflects Bahamian values and input), whether the teacher had competing priorities other than teaching FOYC, and the relative importance of their time spent in teaching FOYC compared with the time spent teaching reading skills in Grade 6 (see Supplemental Table A , available online at heb.sagepub.com/supplemental). Responses to perception and confidence items were based on a 3-point Likerttype scale: perception of program importance: 1 = very important, 2 = somewhat important, 3 = not at all important; and comfort level: 1 = very comfortable, 2 = somewhat comfortable, 3 = not at all comfortable. These questions were based on the theoretic constructs described by Durlak as important for implementation described above (Durlak & DuPre, 2008 ) and a literature search of variables found to be associated with implementation (Beets et al., 2008; Dusenbury, Brannigan, Falco, & Hansen, 2003 ). Cronbach's alpha for perceptions of program importance (five items) was .75, and for comfort level in teaching FOYC, CImPACT, and role plays (three items) .87. One hundred seventy-six teachers submitted their pre-implementation questionnaires.
Implementation Dose. Teachers were asked to complete a Teacher Implementation Checklist (available on request from the authors) specific for each of the eight sessions of FOYC after they had taught the session. The checklist includes all 46 activities in the FOYC curriculum, 30 of which were identified by the developers as "core activities"-those activities believed to be critical to the effectiveness of the intervention (McKleroy et al., 2006) . The teachers indicated which activities they had and had not taught in each session. Two hundred and eight teachers submitted Teacher Implementation Checklists. Implementation fidelity (dose) was defined as the number of core activities (from among a total of 30) actually taught. In the absence of any evidence base to direct the cutoffs between classification of "probable low implementers" and "high implementers," we sought to stratify 170 teachers completing measures into the lowest quartile (those completing the fewest core activities from among 30 in total), those in the highest quartile (completing the highest number of the 30 core activities), and the middle 50% of the teachers who completed an "average" number of core activities. Accordingly, in bivariate analysis, teachers' implementation was categorized as "low" (taught 0-8 core activities, equivalent to less than two sessions), "moderate" (9-22 core activities), and "high" (23-30 core activities, equivalent to 7-8 sessions).
Student
Outcomes. An anonymous curricular assessment instrument was administered to students at the beginning of Grade 6 before receipt of FOYC and again at the end of the school year. At baseline, 4,411 students completed the curriculum assessment; 4,168 students completed the follow-up assessment. The instrument includes a scale of 15 true/false statements to assess level of HIV/AIDS knowledge ("knowledge"; Cronbach's α = .85); a six-item adaptation of the Condom-use Skills Checklist (Cronbach's α = .83; Stanton et al., 2009 ) to assess reproductive health skills ("functionality"); a three-item self-efficacy scale regarding pregnancy/sexually transmitted infection prevention methods ("self-efficacy"; Cronbach's α = .81); and one question assessing the youth's likelihood of using a condom if he/she were to engage in sexual intercourse within the next 6 months ("intention to use protection"; 5-point Likert-type scale ranging from 1 = very unlikely through 5 = very likely).
Analysis
Our analysis includes three steps. First, bivariate analysis (Pearson's χ 2 and Cochran-Mantel-Haenszel test) was conducted to examine the association of individual characteristics, teaching and training experience, and pre-implementation perceptions of the teachers with their levels of implementation (i.e., "low," "moderate," and "high" implementation). Second, multinomial logistic regression analysis was performed to identify questionnaire items discriminating between "low implementers" (i.e., "at-risk" teachers) or "high implementers" (i.e., "high-performing") and other teachers (Ramayah, Ahmad, Halim, Zainal, & Lo, 2010) . The model included potential factors that were associated with teacher's degree of implementation in bivariate analysis (p < .10). Items that were found to be statistically significant in the logistic regression analyses and two variables recognized in the literature as being highly relevant to implementation science (i.e., comfort level in teaching the intervention curriculum, training in interactive teaching; Han & Weiss 2005; Stigler, Neusel, & Perry, 2011) were retained in the final predictive model ("screening tool"). A composite risk index was created by summing the number of predictive factors for "at-risk" (range 0-6) and "high-performing" teachers (0-6). Five of the six items for identifying "atrisk" and "high-performing" teachers are identical; the last item is different ("comfort level in teaching FOYC lesson" for the "at-risk" group and "other competing priorities" for the "high-performing" group). Teachers received a score of 1 if they were "positive" for any one of the six items in the screening tool; a score of 2 if they were "positive" for any two of the six items; a score of 3 if they were "positive" for any three items, and so on. Receiver operating characteristics (ROC) analyses were used to investigate predictive accuracy of the screening tools. The area under the ROC curve (AROC), sensitivity, specificity, and positive and negative predictive values as to being an "at-risk" teacher or "high-performing" teacher were calculated for the final questionnaire. Although considered to be somewhat arbitrary cutoffs, AROC values of 0.60 to 0.70, 0.70 to 0.90, and those higher than 0.90 are generally associated with an acceptable, good, and excellent discriminant test, respectively (Swets, 1988) . Finally, the association of teachers' degree of implementation ("fidelity") with student ("client") outcomes (HIV/AIDS knowledge, preventive reproductive health skills ["functionality"] and self-efficacy and intention to use protection [symptomatology]) was examined using mixedeffects modeling, adjusting for age, gender, baseline difference, clustering effects of classroom, and/or school. The anonymous student questionnaires were not linked at the level of the individual student; however, the questionnaires were linked to the teacher (classroom) and school. School and classroom were included as random effects variables in the mixed model. All the statistical analyses were performed using SAS 9.4 statistical software package (SAS Institute Inc., Cary, NC).
In our study, sensitivity was calculated based on "true positive rates,"that is, how well the screening tool, when administered during the pre-implementation phase, identified teachers who were at increased likelihood of (1) performing poorly or (2) performing very well. Sensitivity was defined as the proportion of "at-risk" teachers who responded "no" to the measures (e.g., did not attend or attended part of a workshop training) or the proportion of "high-performing" teachers who responded "yes" to the measures (e.g., perceiving that "the FOYC intervention was very important for grade six students"). Specificity was defined as the proportion of "not at-risk" teachers (including the moderate and the high implementation groups) who responded "yes" to the measures (e.g., fully attended a training workshop) or the proportion of "not high-performing" teachers (including the low and moderate implementation groups) who responded "no" to the measures (e.g., perceiving that "the FOYC intervention was not important for grade six students"). Although there is no consensus in the literature, per De Luca Canto et al. (2015), we have used the following cutoffs for sensitivity and specificity: >80% excellent, 70% to 80% good, 60% to 69% fair, and <60% poor. Positive predictive value was defined as the proportion of teachers who responded "no" to the measures and truly were "at-risk" teachers or who responded "yes" to the measures and truly were "high-performing" teachers. Negative predictive value was defined as the proportion of teachers who responded "yes" to the measures and truly were "not at-risk" teachers or who responded "no" to the measures and truly were "not high-performing" teachers.
Results
Factors Associated With Teachers' Implementation
As shown in Table 1 , attendance of the FOYC training workshop, training in interactive teaching, perceptions of importance of the FOYC intervention for Grade 6 youth, program priority, and islands where the teachers worked were significantly associated with teachers' implementation. Comfort level in teaching the FOYC lessons were marginally associated with teacher's implementation (p < .10), while prior experience of teaching FOYC or other HIV prevention programs, teachers' level of education, and program ownership were not associated with teachers' implementation.
The results of the multinomial logistic regression analyses indicated that duration as a teacher, islands where the teachers worked, competing priorities, and attendance of training workshop were associated with teachers' degree of implementation (Wald test: χ 2 = 39.59, p = .0003; goodness of fit test: χ 2 = 1.07, p = .3029). Compared with "moderateperforming" teachers, "high-performing" teachers were three times less likely to have worked more than 10 years as a teacher or guidance counselor (odds ratio 
Sensitivity and Specificity of Individual Predictor or Combinations of Key Predictors of "LowPerforming" and "High-Performing" Teachers
As shown in Table 2 , no single item for "low-performing" teachers demonstrated both high sensitivity and specificity. No or incomplete attendance at FOYC training workshop had high sensitivity but low specificity, while perceiving that "the FOYC intervention was not important for Grade 6 students" and working in the "family islands" had low sensitivity but high specificity. Similarly, no single item for "high-performing" teachers demonstrated both high sensitivity and specificity. Perceiving the FOYC intervention to be important and reporting no other competing priorities in daily work had very high sensitivity but low specificity, while attending the full FOYC training workshop had low sensitivity but high specificity (72%). Table 3 summarizes the performance of the questionnaire score in identifying "low-performing" and "high-performing" teachers across multiple score levels. The absence or presence of the six variables were tested to assess the best cutoffs for sensitivity and specificity. The presence of at least one variable (1 point) or two variables (2 points) in the questionnaire had 97% or 89% sensitivity for "low-performing" teachers. Higher scores produced higher specificity. Most "low-performing" teachers responded "yes" to multiple items; only 22.9% (eight teachers) had positive response to one or two questionnaire items. For a cutoff score of 3 points, this six-item questionnaire had a sensitivity of 74.3% and a specificity of 57%. None of the teachers without any of these six variables (0 points) were "high-performing" teachers. Most "high-performing" teachers responded "yes" to multiple items. The presence of at least four variables (4 points) in the questionnaire had a sensitivity of 81% and a specificity of 65%. Seven questions in the brief pre-implementation screening tool are showing in Table 4 . The negative predictive value of 0.90 for a cutoff score of 3 points for identifying "poor performing teachers" and of 0.91 for a cutoff score of 4 points identifying "high performing teachers" are both high while the positive predictive values of 31% and 44%, respectively, are low.
ROC curve analysis revealed that the c statistic was 0.68 for "low-performing" teachers and 0.78 for "high-performing" teachers, indicating that our screening tool performed well in identifying "low-performing" and "high-performing" teachers (Figures 1 and 2) .
Association Between Teachers' Degree of Implementation ("Low," "Moderate," and "High") 
and Student Outcome
The results of the mixed-effects models indicate that teachers' degree of implementation ("fidelity") was significantly related to improvement in three of the four student outcome measures. At follow-up, compared with students whose teachers were "low" implementers, students whose teachers were "high" implementers demonstrated higher levels of HIV/AIDS knowledge (β = 1.33, SE = 0.27, t = 5.03, p < .001), reproductive health skills (β = 0.42, SE = 0.10, t = 4.22, p = .001), and intention to use protection if they were to engage in sex (β = 0.30, SE = 0.14, t = 2.20, p < .05); students whose teachers were "moderate" implementers demonstrated higher levels of HIV/AIDS knowledge (β = 1.02, SE = 0.23, t = 4.41, p < .001) and reproductive health skills (β = 0.20, SE = 0.09, t = 2.27, p < .05). Teachers' degree of implementation was not associated with students' self-efficacy.
Discussion
Implementation of evidence-based interventions faces multiple challenges in real-world settings. Many effective interventions are delivered with poor quality (Lundgren, Amodeo, Cohen, Chassler, & Horowitz, 2011) , resulting in intervention decay or a lack of any intervention effect (Feldman, Silapaswan, Schaefer, & Schermele, 2014) . Studies report that providers often selectively implement program components, drop core elements, and/or significantly modify the interventions (Galbraith et al., 2009) , which impairs program outcomes. In order to enhance high-quality delivery to achieve program goals, it is important to identify potentially poor implementers at the pre-implementation stage and provide them with intensive training and necessary technical assistance. The present study describes the development and preliminary psychometric examination of a simple, effective "screening tool" for identifying "low-performing" or "highperforming" teachers in the delivery of school-based HIV prevention interventions.
Our short questionnaire (consisting of seven questions requiring 5 minutes to complete), which combines teachers' characteristics, teaching/training experience, and pre-implementation perceptions, has a good diagnostic accuracy demonstrated by good sensitivity (74% and 81%, respectively) and specificity (57% and 65%) and a high negative predictive value (90%) for the screening of "low-performing" or "highperforming" teachers. Although the sensitivity of 74% for "low-performing" teachers is not as high as might be desired and the specificity of 57% that is on the cusp of fair and poor, according to De Luca Canto et al. (2015) , it is comparable with previous questionnaires such as the Diabetes Medication Risk Screening tool, which showed a sensitivity of 76.5% and specificity of 59.5% (Claydon-Platt, Manias, & Dunning, 2014) . Since the purpose of identification of potential low implementers is to provide them with intensive training, the sensitivity is more important than specificity in assessing the predictability of the screening tool for identifying "at-risk" teachers (as we want to minimize the number of false negative screens for "at-risk" teachers; Polito et al., 2015) . However, for "high-performing" teachers, as we do not want to mistakenly identify teachers as "high-performing teachers" and ask them to provide support for other teachers, both sensitivity and specificity are important (Castellanos-Ryan, O'Leary-Barrett, Sully, & Conrod, 2013) . Therefore, this measure should be used with caution (e.g., as only one criterion) in identifying teachers to serve as tutors or aides for others. Our study reveals that degree of implementation was significantly related to student outcomes. Students whose teachers were "high" implementers demonstrated greatest gains (improvements in knowledge, skills, and intention) and students whose teachers were "moderate" implementers showed improvements in knowledge and skills compared to students whose teachers were "low" implementers. These findings are consistent with previous research suggesting that implementation dose and implementation fidelity influences program outcomes (Durlak & DuPre, 2008) . There are several potential limitations in this study. First, all the measures used in this analysis were based on teachers' and students' self-reports. It is possible that teachers misreported their level of implementation of the intervention curriculum. Second, 32 teachers did not submit their pre-implementation questionnaires that might have introduced bias as these teachers taught fewer core activities than those who submitted their pre-implementation questionnaires (11.7 vs. 16.2, t = 3.04, p = .0027). Third, in developing the composite score for all six predictors, we assigned the same weight to each predictor, although arguably some predictors may be less important than others. Despite these limitations, this study addresses an important limitation in the implementation literature. Our brief screening tool can facilitate teacher training and recruitment of engaged teachers in implementation of school-based prevention programs in other countries.
